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14 INTROBUCTION

1.1 FURPO

isreport presents the results of a geotechiical mvestigation performed by ATToyo Geotechmical
} for the site of a proposed shopping center in Santw Barbara, Califormia. The purpose of
cation was (o evaluete the surface and subswrface soil conditions and develop,
I recormmendations for project design.

A

SUTE AND PROPOSED CONSTRUCTION

The project site is located in o commercial srea with the Slate Stiee! and Hiicheook Way as its
northern and eastern boundaries, and by two natural crovks, Barger Canyon Creck and Ban Rogue
fere and southern boundagics, respectively. The project site is shown on
o dap,

The proposed construction witl include following five new buildimgs and gasociated driveway
and parking faciliti

& Whole Foods Building "A”, 40,000 sf. with Roof I Parkin

s Crouit ity ,m,uf RYO20.577 58
s Shope 07, 3000 sf

«  Citihadk Buildmg <137, 4,000 8

o Heal Butlding 1,300 &f ;

o On grade Parking, Driveways, and Truck L

would be in the order of 5 kips

i

We were informed that the design per lines! foot for
serrneler exterior walls and 160 or matenior concentrated colwims fo f;?:zc Whole Food
Building “A.” The design loads for the remaming structures would be 3.5 laps per lineal oot
and 90 kips for the exterior walls and interior columns, respectively,

L3 SCOVE OF WORK

The geape of geotechrical services porformed for tus project mc;adcf’ the following:

v Research and review of published and unpublished geologic and geotechnical documents;

¢ Field exploration cotisisting of drilling, sampling and logging nineteen sxploratory borings,

wehnical laboratory testing of representative bulk and refatively undisturbed soil
samples:



Proposed Shopping Center
3759-3765 Srare Strest
Sgato Burbara, California

and  constraction.

AT to develop  de

seigmic  hazard  ar

;j;-\(-\'

s breoteckn

of siope banks along Barger Canyon Ureek and San Rogue Creek; and

findings, conclusions and recommendations.
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240 FIELD INVESTIGATION AND LABORATORY TRSTING

2.1 AVAILABLE GEOTECHNICAL INFORMATION

A due diftgence
deve Eupmc

“;_‘:oﬁ} for the proposed
] 15 varying fromr 215 o
. ;j} fm::? 3%‘}; 2{:{% mf this ;fcw:i*y '%"g";pmxwmm ‘f;}uaue-,-m of these borings are
2. A surnmary goport wis prepared by Leighion {2004), which includes
g of E?"ﬁf}z"}-;';sz@ 3~ 1 ?'himggig B3 AL start of this project, Arrovo regeived
predimu mry‘ i s of Borings B-4 through B-7. Boring mformation, including. boring
aumber, ground surface slevation, wwimau depth and groundwater level measurement, s
SUMIINIENZ cof these boring logs is presented m Appendix AL Arroyo
. contained i these boring logs and planned a fleld mvestigation program for

reviewed soil da

this project.

1.2 MVESTIGATION
Field diion incinded a site recompaissance and subsucface exploration.  Durng the

econnaissance, suriace condifions were nofed, and focations of borings wers determined.

Nineteen exploration horings were drilled on April 4 dwongh 6, 2005, Exploration mfl:‘f rmation
s also presented in Table 1. Approximate boring locations are shown on Figuwre 2, Boring
Location] The boring logs are presendted 1 Avpendix B,

All borings (A-T trough A-19Y were drilied using truck-mounted drill rig (CME. 75} ecuinpsd
with 8-inch dipmeter hollowe-stem auzers, Soils were continuously logued and elassitied in the
fleld %*y s exparienced ¢aff in accordanee with the Umelied Soil Classificalion Systemi. T

rigld
descriptions have been modified, where appropriate, to refiect laboratory festresulis.

Relatively undisiurbed ring samples were obtained using the California split-spoon (drive)
sanipder, which hag an outside diameter of 3.25 inches and 15 lined invide with. 2.4%-inch inside

digmmeter -imel long brass vings. Soil samples were also obtained from the Standard Penetration
Test (SPTY sphit-barrel sampler, winch has an outside diameter of 2 mches and an wside diameter
of 1.4 inch he soil samples wore collected for faboratory tests al frequent intervals of depthy

- Between the Californmia sampler snd the 5?5 sampler. %ﬁen samplers were driven
' e a distance of 30 inches, 12 inches (or refosal) into
s (o1 refusal) mia} the ground for the SPT sampler.
rler each © inches ar less of nenetration were recorded
FT . The central ;3{){%‘%@}}5 af the ring samples were
.ega,-z:‘ﬂsszs;i in walerproof plastic containers for shipment to the Asrove Gebtechnical
‘;ayw siory. In addition, bulk samples of the near surface soils were collected for laboratory tests.

i the E.?{EE?E.'G.:E; fogs in




Proposed Shopping Cenrer
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?‘.@ﬁﬁ'f-i?if e, Approximate GSE Pepeh Peph to GV Table
o : 13! i z:m by
;’..,ffgﬁzs-m 5 Berings
-1 o 5 315 19.5
- e ey 3 21.f 19
1%-3 ERtE 215 Mo Broeuntersd
.4 | ' 38 26
5] ' 41.5 32
Be ) H : ER I Mot Encountersd
) .7 42 713 30
- drrove 'y Boringd '
. AT Fa 1.5 29
310 3
29
R vo7 51.6 30
+4532 31.8 Mot Eneountered
i 157 : 319 Mot Encounteread
4 3G
Fll P 0

; Aa11 55 ‘_ 3.0 ot Brconnter

A-12 41 260 Feat bnooumsred

TY, 260 Mot acountered

e

+89 0.0 rotEncouniered

2.4 Kot Honooumrered

R ! ot Hocountered

AT ‘ #5 1.6 Mot Bncountersad

N A-18 | =41 1.6 Hot Encountered
A-10 : #431 [1.0 Mot Eaoountered
| Motes:
1 GEE = Grownd Surface Elevation, bys = below ground surface, GW = Gromndwatey
{2 Dopth to OW mhie was mwasured doring subsurface sxplovation, The GW table may fluctuste and may
turd ¥ o P
be higher han those Hgted i this tble.
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LABORATORY TESTING

ductod on select

foflowing laboratory tests were perlormed:

tabora ‘zs}m te "é%‘ WEre
and ffv.’i.a; erials T Standards or Uab

fo-sitn Moisture Content and Dry L

cent Passing #2000 Sieve;
ve and Hydrometer Analveis;

Atterhers Linmis,

Dyivect Shear
Consohidanon:

T iy gmort ot 4 g 7o
Permeabialyy

sansion fndex

fue: snd

%

lps of the earth materials to des
| The number and sclection of particuler tests
al.conditions on the project site and the proposed construztion. The

coring characteristics,

Proposed Shopping Center
3739-3763 State Street
Santa Barbara, California

e thesy

Soil Corrosivity (Mininum Resistivity, ph., Suifate Content t and Chiloride Content).

vonducted 1

are shown on the borig

Faal

TR ko

v Amcricsn Soctety for T
In situ-moisture content and dry
ining laboratory test results are

ral aceordance wit

f¢ie]
E}A.

sting
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Proposed Shopping Center
3759-3763 State Street
Semza Barbara, California

3.8 SITE CONDITIONS

3.1 SUBFACE CONDITHONS

3 al structures. There are paved paiking
several paved driveways to the surrounding streets. The

wentraed by severs] o SOTETEre

iots hﬁi%za,.w e

proposed butidi ng,z areas gre approwimately fiat,
3.2 SEUHFACE CONDITIONS

The subsurface soils congist of 13"—'*%;’1‘351}4ﬁi:"&v silty clay and sandy silt imterbedded with silty sand
at warious depths and having vartous thicknesses,

3.3 CROUNDWATER

We observed groundwater at a depth ol 29 b feet durime owr subsurface exploration 1o Aol
2005, The LOT s boring logs indicate the d&?u_}. to groundwater varied from 19 to 32 feet in April

34 SOIL EXPANSION

The uppar sandy silt s6ils have low potential expansion with a measured Fxpansion Index of 22,

385 SOIL CORROSIVITY

Three samples of the uppsr sotls were tested for pH, mindmum - resistivity, soluble chiovde
content and solable sulfate confent. The pf value ranged Fom 7.2 to 7.38. The mintmom
: veen B00 and 1230 ohrn-ome. The soluble chloride content varied from 90 fo
vty por miismz and the highest soluble sulfate content was 0.024% by weight.

3.6 SUBGHRADE PERMEABILITY

The permeability test w‘fﬁ}rmed on the sample obtained from Boring A-13 resulted a low
‘Wfimh lic conductivity (2.4x107 amfses). 1t indicaies the on-site w;;fﬁ may not be adequate for
dispersion of surlace water,  An additional permeability test is being performed on 2 sample
obtained fom Boring A-14 fo confirm this conclusion.

(s}
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17 SEISMIU HAZARDS

36,1 Fauling and Scismicihy

ot site is in fhe selemdeally active Southern Californis region. Koown regional active
. within 40 ilometers of the site that conld generate significant wround shaldag at the site
include M. Ridge-Arrove Parida-Santa Ana fault, Santa me? {(West) fault, Red Mountain faulf,
Santa Ynez (Fasty fault, Venters-Pitas Point fauli, Los Alamos-W, Base sl fault, and Big Pine
faaly, am others. The closest of séw is the M. Ridge-Arroyo Paride-Santa Ana fauli located

soproximately 0.2 kilometer from the 5
P J

The site 15 not located in a ‘:3&;& {e of Califormia Alguist-Priolo Bar

Y

gake Fault Zone, Mo known

faults project inte or crogs the sit

162 Leroupd Motion

The sn o be subjected o strong ground shaking during the life of the proposed
strictures. To evatuate the ground motion and determine a peak level of ground acceleration that
the site ts Hkely to experience, a probabilistic selsmic hazard analysis (PSHA) was performed
using the computer program FRISKSP (Blake, 2000},

There are numerons adentation relations m available jor wse in & PSHA.  We used &
combination of the Boore, loyner & Pumal (1997, Bozorgnia, Campbell & Niazi (1999, Sadigh
and Iriss (1994) af »f.f:fua.i;m.g relationships inclnded in FRISKSP for the

et al.

R S, |
mrobal

18 site for the Lower Level Farthquake (LLE),-50% probability
) years, is 0249 For the Upper Level Earthguake (LULE) (1., Design Base
Earthagualke, 1 109% probability of exceedance in 50 vears, the peak ground acceleration is

0.57a,

162 Liguefuction Potential and Seismically-induce Settlement

iguefaction” deseribes a phenomenon in which o saturated cohesionless soil loses

sth and acquires a degree of mobility ag 2 result of stong ground shaking during an

Using the deep voring data a the proposed building areas, we performed analyses of

| potential and ummms.,::mfyw‘ fuced settlement for the project site under the Design
she (IR} hased on the following puarap

& An earthauake moment magnituds of 6.7;
& A peak ground acceleration of 0.52g; and
@ A design proundwater depth of 19 feat,
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of the sile was evaluated using the procedures outhned by Seed et al,
{ ‘T}‘%si% J %.&‘;“;»d. L‘égéthsmai by 1"\ e NOEER workshop (Martin and Lew et al., 1999, Youd and Idriss et
al., 2004y The 'ﬁ%}?iﬁ?iifbmb"' ndured sorl settlements were estimated using the procedures
cutlimed by Tokimarsu and Sead (19871 Results of the evaluativos dieate the following
conclusions:

{1) For the aress of Burldings A7 the Hguefaction potential is low and the

seizmicatly-induced settlenent isneg

3 For the area of Buildng “"3 , the subsupface soils within the laver of silty sand from
depths of approximately 235 o 30 feet are Hauefiable when setorared. The am;xs‘-z'ni{:aaiiy-

mduced soil settlement was estimated to be approximately 1.5 inches.

‘17, the subsurface S{}'?E&; within the laver of silty sand
ety ?if o 20 feet are lguefiubie whern saturated,  The
lerrent was estimated to be apy :;u.}éﬁ.}?m%ﬁ'§.}f‘ 0.5 inches,

3y For the aress of Buildings ~C”
from deptiss of approxsmal
meuted soil s

sosmically

Based on the subsurface soil conditions, sontinzons Lguefied layers are not anticapaied to exist 4t
the project site as E seigmically-induced soll setflement will only oconr within Jecdlized zones.

36,3 Other Secondary Blifects of Seiswic Activity

The possibie other

secondary offects of seismic 2 “i-vit‘\; inciude tsunamis, flooding or seiches,
iémdm ides, and ground rupture. The potendial threats from these sscondary effects are discussed
balow,

Teunamis ane Hdal waves gonerab
15 shout three miles from the
tennaIms 18 low,

ad by faolt displaceiment or major ground movement,
Pacitic Ocean. Therefore, the possibility of damags from

Flooding o Seichos: Flooding mayv be caused by faihwe of dams or other water retaining
structores due o eu *’ﬁmu&k@q Seiches ave large wuves penerated in enclosed bodies of water in
respanse o ground shaking, There are no dams or other waler refaining structures nearby this
site. The potential for damage from Sﬁ{S}"f‘;_'&iﬁ;ﬁii.}‘wli'iéﬁUC@G flovding or seiches 15 low,

: The site’ s only PoRot relief.  The probability of damage to the proposed
constraction as a result of seismically induced landslides 15 considered low.

The site 1s not loeated in-aw Alguist-Priclo Special Studies Zone and no -
faults approach within 0.2 kilometer of the site. No ground rupture is

oXne poted,
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4.0 COMCLUSIONS AND RECOMMENDATIONS |

et

4. GEMERAL CONCLUSIONS

dion and seismic harard svaluation study, we conclude that
from o geotechnical viewpomt, provided the B oo EncEions

el oL our
e proposed } iy
ained m this ;i,purz e implemented in the design and construetion of the praject.

LE
CSD
’}
31

4.2 PARTHWORK

Tarthwork should be perfoumed in accordance with the Uity of Samla Barbura Crading
O e Clty of Santa Barbars Municipal Code Section 28.87. 250 mtled “Develonment
alomg and the latest edition of the Standard Specifications for Publie Works

Construction (Greenbook, 2003). Hxcavatlons and cuts should be inspecied during grading.

4.2.1  Site Preparation
Prior to constructien, the site showld be cleaved of all vegetation, debris, loose soils, old
foundatiens, and any other deleterious matetial.

4.2.2  Overexsavation and Hecompacition

The entive [ootpnnt of every structige excopt '?zi'iiaﬁwz A7 and to a distance of 5 feet beyon
structare should he overexcavated to a mintmurm depth of 2 fedt below the existing
finish subgrade elevation, whichever is lower, and replaced with engineersd #iL - For Building
“A”, heavy E(‘m’{iub are anticipated.  To reduce settlement, overexcavation for the footprint of
Building “A” o a distance of 5 faet beyond the structure is recommended to be extended to &
depthi of ¥ feet E‘;wm« if\ bottom of the foundation or a depth of 3 feet below existing grade,
whichever is lovrer, and replaced with engmesred 1L

sehracnl consultut’s
it bottoms have bes
ng engineerad |

The exposed bottem of the cxcavation ;'m;g@ .?;a: ingpected by the geo
mpmmmum nrior o plasemaent of engmesred 01 o ensure that compet
sxposed and thal no additional overexcavallon 1s peoessary. Prior 10 pla

exposed bottom of oversxeavatior should b searified (o a mindmum depth of Eanches, mosiure
comdifioned  as v oto aghiove moistare content of 2. percenr above optimun, - o

WO

cied m 1 (o at least 90 pereent relative compaction. Fill should be placed 1 loose E%.V ‘.
ol % e or less, Woids or h{ sles reguliing from the removal of frees and other structures should’

rexcavated to a denth exposing firm snd competent soil.

1.

won-grade, sidewalks, hardscape,
wum of ane foot of enginecred fll or scarifying
oth of % inches and in place processing, compacted to at least 90 percen

- pavernent areas and concrete flatwork (such as g
: 3 should be ;,zi'}duréam by & min
- A

the exposed urac
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The on-sie

5
materials, debr

e free of organics, deleterious

425 Compacton Criteria

Y

Unless srared a}%i’je“rwéﬂgg all [ill should be compacted to a minimum of 90 percent relat
compaction of the maximum density as determined by the ASTM IVI357-91 test procedure.
Compaction should be verified by observation, probing, and testing by a geotéchuical consultant

424 Tmport Materiak

- general, import soils showld not contain organic material, rocks greater than 4 inches in
greatest dimension, debris and other deleterious materials. '

ANy iy
All import soils, 1f used, must be tested and appreved by the geotechnical eonsultant, Ldeally,
import soils should be tested and approved prior to delivery to the project site.

ort setls should be granular end non-expansive with an Fxpansion %zzc?@x less than 30,
3

Temporary FKxeavations

Temporary excavations must be properly sloped or shored, I applicable, lateral loads due to
sircharges ffom vehicle raffic or adjacent structures should be added in the shoring design.
Exeavated soil should nol be stoskpiled adiacent W the excavation

Basged on the earth matertals encountered in our horings, excavation of § fest or less in deptli mav
be performed with vertical sidewalls. Desper excavation up to a depth of 15 feet can be

sccomplished in accordance with the OSHA reguirements for Type C soils. Temporary

cantilever shoring should be designed 1o rosist & lateral earth wressure equivalent to g fluid
b4 4

density of 42 pound per cuble fool for jevel ground and exposed heights no greater than 15 feet,

‘‘‘‘ IThe contractor is responsible for worker safety in the ficki during construction. The contmacior
shiall conform to all appleable oceupational safery and health standards , taies, regulations, and
orders established by the State of California.  Is additon, other ‘mu{c,, County, or Munigipal

regulations may superseds the recommendations presenied in this section.

4.3 SLOPE STABILITY

Based on the configurations of the slopeg 2
natural ¢ s;ég:a & perforroed engineering anal
umd;im The analvses were performed for
7”? a8 sprsm in F > 2 ousig the computer program GETARLT with 8TEDwin
v, 20033 The analyses were performed for a water level corresponding to & 100- ~YEaT
surface elevation and also for a rapid deawdown condition.

siope siability under ?‘»fmh static arn d
three typical cross secfions {A-A", B-

.
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3

The graphical outputls showmg the o
in Appendix .

. . o TS IE R SR SO P
e mput pararmeiers arrd the resuliing salely rclors arc ineluded

&

Dinder the static condition, the Factor of safety for globab £u§.ib§ff{? ¥ 15 gi@&i{:‘/z E.%zjm 1.5 Under xi,l. ,
static ¢ uz’wﬁw wAith 8 séisric coafficient of 0.15, the factor of safety is groater than L I

paetdo-s o
oy the mamum requivertents for global slope stability and the gighal

To veduce the lkelihood of surface ermsion for the slopes, if is recommended thal diversion of

water from ¢

slope face he implemented,

44 SEISMIC DESIGN PARAMETERS

The project site s not b 4 currently designated Alguist-Pricle Earthguaks Faclt Zone as define
by ii‘;r‘; atate of Cahifornia,  However, strong ground shaling due 1o selsnie activity can bfﬁ
expecte ad gt this site in the fature, ’i%;m*fsé on the California Building Code (CBC, 2001), the site is
assigned to Seismic Zone 4, soii profile Sy, The nearest sefsmic source fype A fault is the San
Amif‘ 5 faudt located about 64 kik )ﬁ?&‘i@f’“ fom the site. The nearest type B fault is the M.
Ridge-Arroyo Parida-Santa Ana fault which is approximately 0.2 kilometer away from the site
wede of 6.7,

corddine

with the 2001 TBC, the proposed structures can be designed. using the seismic
narameters Hsted in T eru 2. A design response spectrinm can-be developed nsing the

seismic desigh parameters and Figure 16-3 of the 2001 CRC

TABLE 2. RO SEIRMIC FPARAMETERS

Selsmiit Zone Facior & .4
Roil Profile Twvpe ; By
Selsmiie Source Type : B

Mear-Soures Factors

Belsmnie Coefficlents

Contesl Poriods

4.5.1 Fonndation Type
Conventional spread or continuous footings may be used to support the proposed structures.

Precantions should be taken to prévent the estrance oi surface waler 1o the soils supporting the
footimgs. '
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4.5.2 Fonndation Design

s, they should have & mindmam emibodment of 2 {eet below swrounding lowsst
a mintmum width of 2 feet. The s fnoting wilh fhe recomurendced
. / E’}s designed {or 4 net allowab L e pressure of 3000 psi for
-plus-ive loads, The allowable | bearing pressure of footing may be me g’zﬁ%e(ﬁ sy 100 pst for
esch additional foot of foundation width or by 700 psf for each additioral foot of foundation
depth of embedment, up 1 a maxirmom allowable bearing pressure of 5,000 p%? '

For o

winnous footings, they should have o minimoum embedment of 2 oot below surrounding
lowest finist 1*@ s*z«zejﬁ, and a munimuny width of 15 feet.  The continuous footing with the
recoramended minimum sizes may be designed for a net allowable verticul béaring pressure of
2,500 vst o ~plog-live Em@% The allowable earing pressure of footing may be norcased
by 1001 o additional foof of foundation width or by 700 pef for each additional foot of
foundation f;%.@pzzéfa of embedment, up to a maximum allowable bearing pressurs of 3,500 pst

soaring presyuves mary be inoreased 33% when considenng temporary forces such as

4,53 Bettlement

The maximum settlement for 2 ;oa g

ppori fing a L60-kip column load at Building

about 1 omeh with s msyimum b P osettlernent of about 0.5 meh,  The maximum
settiement for a footing supporting a 90k o load at the other buildings is about 0.6 ingh
with 2 maximurm differential setflerent of about 0.3 nch.

The maximum seftlement of a continuous footing 18 sbout 0.F inches wilh 2 maxginum
erertiial settiement of about % inch.

4584  Eateral Resistance and Barth Pressurss

For design, vesistance (o lateral loads may be assumed {o he provided by Fiction acting on the-
base of the footings and floor lab, and by passive sarth pressure on the sides of the foundations,
A cocfhicient of friction m .4 may be assumed with the dead load forces, An allowable passive
carih pressure of 250 psf per foot of depth up fo a maximun of 3,000 psf may be used for the
sides of footings poured against undisturbed nalive soils or properly compacted 11, The yatue of
the aliowable passive earth pressure ncludes s factor of safety of 1.5 The aBowable passive
PEEESUIS MAY DO mamzm? 33% when considering temporary forces such as seismic of wind

s
&
¢
5
P
i
0y

Static active earth pressure tor retaiied rative sonls (sandy silt) showld be 47 pst per foot of

expansive soils are used as backfill the active earth prossure may be reduced
rest Garth pressures ‘sh(}i ded be 62 pef aud 53 pefl for native soils and imported

[
%
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sslab loading of rade should be underlain b
s di atning grantlat materials that should be moisture conditioned to
it fi%}fwa optimn moistore content and compacted- to 90 percent of the maximuny div
ity as determined by the ASTM D1557-00 test method.

54
2

The slabs may be designed using a subgrade moduius of 50 pounds per cubic inch, A winimum
af G-lyv-G-tnch Mol 10 wire mesh or wguimz‘ ent reinforcenent should be used in slabs-on- grade.

The subgrade should be maintained in 8 moist condition until the floor stab is poured.

If & moisture sensitive foor covering sach as vinyl tile is used, slabs should be underlam by a 6-
mul-thick polyethylene plastic vapor barrier. If the barrier is used. it should be covered with 2
inches of sand to prevent punctures and to atd 1w ¢ ste curing, Joints should be lapped at least
5 1 and taped.

& mches

4.7 SURFACE DRAINAGE

Inadequate control of run-off water and/or heavy irtigation after development of the site may lead
to adverse water it:{"ﬁnﬁ,a‘t*<'>,="a<; Maintaining adequate surface drainage, proper disposal of run-off
waler, and control of irgigation will heln reduce the potential for fefure moisture related problems
and differsndial movements from soil heave/setiiement.

Surface drainage should | finlly taken into consideration during grading, landscaping and
building construction. %’:Oﬂs%twe ﬂ;u-%‘é”cw dramage should be provided to divee! surlace water away
from structures and teward the street or suitabie drainage devices. Ponding of water should not.
be allowed. Paved areas should be provided with a‘ikquw drainage devices, gradients and curbs
to reduce run-ofl Towing from paved areas onto adiacent unpaved areas,

48  PAVEMENTS

We have designed pavement sections for a Traffic Index {17) of 5.2 for light duty traffic and 6.3
for heavy-duty teuck traffic. As directed by the designer, the leading dock area on the south side
of the project site were desizned for a TEol B

Both
L0 VO

concrete and Portland cement concrete were considered.  The design depends
o, strength of the pavermnent materialg and the subgra ;ﬂd@ 50118,

Fhe near surface soil has a measured H-value of 54 An K-value of 30 was used 1 our design
following the degion procedure of Caltrags (19937

g

pavements cotsisting of asphalt concrete (AC) over Class 2 Aggregate Base (AB) (e
composile sections) or fitli-dogth asphalt comorete (ALY over f?iu;, native soils arg recommended.’
Table 3 presents the recommended fiexibie structural sections..

L
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T ETRUCTURAL SECTIONS
Traffic Index 1 Pavement Section Thickness (ing]
' ' ﬁ‘ L oEp osite Fuff-Dept!
22 Semch ACVG-moh AR | feineh AT
6.3 ‘ domeh AL Tneh AB Anel AT
2.0 ;’ S-inch AC/TE-inch AB ; [{-inch AL |
“““ !
(Mates: AC s Agphalt Conorete, ALF = 8 |
soil haw relath Revalue, rigid pavements consisting of Portland
----- {w norete E%i vement (200 ”} sver AR ean be used g5 an alternative to the flexible
;:xaw:@“;';c-m& Tabic 4 presents the recommended rigic structural sections,
TARLE 4. RECOMMENDED RIGID PAYVEMENT STRECTURAL SECTIONS
Traffle Index Ripied Pavement Seetion Thickuess (inches)

PCCP . Al

52 and 6.3 i & ! 4

! 8.0 6 6

B Prwrtlaond Cement Gonerete Pivemen

iMofes: I cate T m{‘»\m%?i

i

eslpner, permeable pavers o
s of AR s hsted m Table 5.

Aocording er AT were algo considersd. Owr recommendad

thickn

TABLE 8 BECOMMENDED AR THICHNESS POR PAVEME
Trafiic Indey AR Thickness (nches)
52 ; 12
= L i
_ 18
ate Base {Class 2}
ild be performed n accordance with the Standard Specifice

warks Construgction (Greenboolk, 7"3{‘9??\ Field observation and neriodic lesting. as

wing placement ol hase course material, should be undertaken to counlirm that the

reguirements of the standard specifications are fulfilled. Priov to placement of aggrenate base,
the subgrads 335 shy uuk% im m{awsma to a mimimrs depth of 6 inches, moiSmm—»f.x:s:ndii-iolmféi}; a8

30 percent relative compaction. Aggrezate base
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Id be placed in thin lifts, moisture-conditioned, as necessary, and compacted o a minimun
reent relative compaction.

4.% CEMENT TYPE AND CORROSION MEASURES

Hased on the measured solv Iiw sulfate content (see Appendix C) and Table 19-A- of CBC
)51y, sulfate resistant cement is not required for concrete in confact with on-site soils, Type |
or Tvpe 1 Portland cement is rec omnswdud However, the ¢ i fovide content (90 (o 240 ppm) 15 -
@L&;ia' el high and resistivity (800 o 1,250 ohm- ~gmg} is relatively low; thus &m or-sile soils e
cortosive o hurfed Terrous metals, Q.,Qxfz* ion mitigation measures, such as the following, are

recoynmended:

® Below-grade ferrous metals should be given a high-quality P! oteclive coating, sueh as 18-

niil plastic tape, extruded pmé}fmﬁyé.uz 16, OO

o
3

si-tar enamel, or Portland cement morlar

srade metals shonld be electrically insulated (isolated) from above-grade metals
by means of dielectric fittings in forrous wiilities and/or exposed metal structures- breaking
grade.

410 UTILITY TRENCH BEDDING AND BACKIILL
Bedding can he defined a8 the m supporting, surrounding and extending 1 foot above the
top of 2 pipe. Bedding must be 4, crushed ap ‘rwmﬁ or free-dratning wmmim material
having a sand equivalent (SE) of Y The onsite soil i not sultable for use as bedding.-
Soit wsed for bedding must be approved by the geotechnical consultant prior to importation to the

gite.

Bedding must be placed on a firm and unyielding subgrade so the pipe is supported tor the full

lengil of the barrel, The trench bottom must be inspected pridr to mawmmt of bedding material

to insure that a s and movielding saberade is exposed. 1 the subgrade s locse or ﬁé@&idbibg he

unswitable suburade soil must be overexcavated and repluced with compacted bedding material,
Bedding must be placed uniforinly on each side o the pipe and compacted 1o af Jeast 9l percent.
relative compaction in accordance with ASTM DIS57. Bedding placement must conform fo the

Cireenbook.

4.11  REVIEW GF CONSTRUCTION PLANS

feo ons contrined in this repert are based om preliminary plans. The geotechnical
consuiant should review the ,1.1{"15. construction plans and apecifications in order to confirm that
e geperal intent of the recommendations contained in this repert bave heen implemented inio
ihe fnal construction documents.  Recommendations contained in this ;ngmi ey reguirs
av he necessary based op the final design.
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Proposed
270

OTECHNICAL OBSERVATION AND TESTING

n, and mstallation of feundations be perfommed
nical consultant during the following stages of

Grading operations, inchuding ave

xcavations and placemiont of compacted fill;

Removal of existing pavem

tractural sections, oo and gutter;
Preparation of pavement subgrade;

Placement of aggregats base

[

Excavations and backfilling for utility trenches; and

When any unusual subsurfoce conditions are encountered.

St
St
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24 CLOSURE

This report 13 intended for the use of b v Centers and ifs consultants for the design of the

sroposed shopping center located at . m”?é"% %mf;r» “»{mu i the City of Santa Barbara,

The findings and recommendations contained in this report are baged o the wésults of the field
mvestipation, laboraiory tosts, ‘
oif or rock conditions between and bevond the boring locations,

l
ial

"

rvices performed by Arove Geotechmical he
ceented professional geotechnical engluecring priney
presentation, express or implhied, and no warranty or %az antee g inchuded or infended.

hea 1 condiudied in accordance with ponerally

Froposed Shopping Center

engineering analyses, combined with an extrapolation of

=5 and practices. at this tme. No other
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